Orientation isomers of the mitomycin C interstrand cross-link in non-self-complementary DNA. Differential effect of the two isomers on restriction endonuclease cleavage at a nearby site.
Reductively activated mitomycin C (MC) forms DNA interstrand cross-links between two guanines at CG.CG sequences. It is predictable that such cross-links should occur in two isomeric strand orientations in duplex DNA (except when located in the center of a self-complementary duplex). This was verified by the isolation and characterization of a pair of two isomeric oligonucleotides in each case of five non-self-complementary duplexes of 8-bp length, cross-linked by MC. Isomer separation was accomplished by reverse-phase HPLC. The isomers in a pair were formed in approximately 1:1 proportion. Their structures were rigorously characterized by a two-step cross-linking procedure: first, 1''-monoalkylation of each strand, followed by conversion to a cross-linked duplex by annealing the monoalkylated strand to its complement in the presence of a reducing agent. The resulting individual authentic orientation isomers were used as standards for identification of the two isomers formed in the original (one-step) cross-linking reactions. A 16-bp duplex oligonucleotide was synthesized featuring the AluI cognate sequence, separated from a MC cross-link site by only 1 bp. Its two MC cross-linked isomers were prepared separately, and their rate of cleavage by AluI was determined using HPLC. Cleavage of both the unmodified and cross-linked duplexes was nonsymmetrical. The isomer in which the 2''-NH3+ of MC is oriented toward the AluI site was cleaved essentially at the same rate as the control duplex, while cleavage of the isomer with the MC indoloquinone group oriented toward the AluI site was inhibited 2-fold at the faster-cleaved strand.(ABSTRACT TRUNCATED AT 250 WORDS)